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Section 1: Introduction
This paper aims to establish whether or not there is an adverse causal connection between parental unemployment and children's future labor market outcomes. The existence of such a connection could help explain the rising equilibrium rate of unemployment, as a higher rate of cyclical unemployment then would lead to a higher unemployment probability not only for those who are in the labor market at that point, but also for the next generation. Examining the contents of the relatively large intergenerational correlation in unemployment is also of more general interest: If this correlation is purely non-causal, removing parents from unemployment will have no effect on the child's unemployment likelihood, whereas the existence of a positive causal effect would imply such an added dividend.
This paper examines the intergenerational correlation in unemployment in
Norway and deconstructs that correlation into its causal and non-causal parts. I find that there is indeed a strong correlation: A child who has experienced at least one unemployed parent during his or her teen-age years faces an approximately 50% larger unemployment probability than a child who has not. 1 Other papers on this subject confirm the existence of a substantial intergenerational correlation (O'Neill and Sweetman, 1998; Corak et al. 2000; and Österbacka, 2001) . This correlation can be partly attributed to observed differences between families, e.g. parents' income and education, and partly to unobserved family-specific characteristics, such as genetic endowments, preferences for leisure, and attitudes to self-sufficiency.
A causal effect of parental unemployment could be thought to manifest itself in several different ways. Having an unemployed parent may reduce the child's perception of social stigma connected to unemployment and inability to support oneself, or the child might notice the increase in leisure time caused by unemployment: Either way, the child's own preferences for work may change as a direct consequence of parental unemployment. Furthermore, the parent may develop e.g. a depression or drinking problem due to being unemployed. This may harm their caring abilities, which in turn may cause a rise in the child's unemployment probability. Finally, unemployed parents experience an income reduction, which in some countries might limit their children's educational opportunities. This channel of causality may however be less relevant in Norway, where the educational system is explicitly constructed -through generous government student loans and free university enrolment -to provide equal opportunities to children regardless of background.
While all these channels point towards a positive causal correlation, which is the sign presupposed in the existing literature, I argue that the experience of parental unemployment may also cause a reduction in the child's own unemployment probability. First, unemployed parents normally have more spare time to spend with their children, which could benefit them later in life (Hanushek, 1992) . In addition, the child acquires information about the adverse consequences of unemployment, and, keen to avoid it, may choose higher education, a line of work with high job security or something else that reduces its own exposure to unemployment.
In contrast to the papers mentioned above, this one employs the siblingdifference method (as applied in e.g. Ermisch and Fransesconi, 2001 , Björklund and Sundström, 2002 , and Ermisch et al., 2004 , and provides a detailed discussion of possible pitfalls associated with this method. By looking at siblings who are of different ages when the parent becomes unemployed and making assumptions about at which ages the children must be for such an experience to affect their own subsequent unemployment probability, I am able to identify the causal component of the intergenerational correlation in unemployment. The sibling-difference method requires a rich panel of data, which is ensured through detailed register data for 1989-2004 covering the entire Norwegian population. This paper's main results are as follows: For a child with an average unemployment probability, approximately half of the intergenerational correlation in unemployment can be explained by observed family heterogeneity. There is no statistically significant causal effect for any measure of parental unemployment, whether it is 6, 12 or 18 months; full-time unemployment, plain registrations with the unemployment office (which may also include part-time unemployment as well as different kinds of training) or continuous such registrations. If anything, the results indicate a negative causal effect, in contrast to the existing literature, which only acknowledges the possibility of, and in some cases find, a positive such effect.
Section 2: Identification strategies
The existing explicit attempts of extracting the causal component from the intergenerational correlation in unemployment are Österbacka (2001) Corak et al. (2000) and O'Neill and Sweetman (1998) . Österbacka (2001) and Corak et al. (2000) both employ the same method, first presented in Gottschalk (1996) . This method states that the correlation between parental unemployment that occurs prior to the child's own outcome and the probability of child unemployment, both captures the causal and the non-causal correlation, while the correlation between parental unemployment that occurs after the child's own outcome and the probability of child unemployment only captures the non-causal correlation. The causal effect can then be determined as a residual.
However, identifying the causal effect this way hinges on comparing families where the parents become unemployed relatively early (i.e. prior to the child's outcome), with families where the parents become unemployed relatively late (i.e. after the child's outcome). The fact that the parents in the latter family category becomes unemployed relatively late indicates that they on average have a lower general unemployment probability than the parents in the other category -and the non-causal intergenerational correlation in unemployment may very well differ accordingly.
While Corak et al. (2000) finds evidence of a positive causal effect in Canada, but not in Sweden, Österbacka (2001) suggests that such an effect in Finland exists only for sons.
O'Neill and Sweetman (1998) employs, on English data, an alternative method presented in Gottschalk (1996) . Through the use of information about the difference between the parent's predicted and actual history, inferences are made about his/her unobservable characteristics, facilitating identification of the causal effect. This requires an explicit modeling of the unobserved heterogeneity. However, as O'Neill and Sweetman illustrate through their failure to isolate the causal component, even employing rather strict assumptions on the distribution of the error term does not guarantee identification of this model.
The present paper employs the sibling-difference approach. By assuming that the unobserved heterogeneity is identical for biological siblings who grow up together, and looking at families where only one of the siblings is exposed to parental unemployment, I can draw conclusions regarding the existence and size of a causal effect by comparing the siblings' outcome. More precisely, the basic identification idea is to look at families where one child became unemployed as an adult whereas the other did not, and see if parental unemployment occurring after the oldest of the two siblings (presumably) has moved out of the family home helps predict for which of the two siblings unemployment awaits.
The sibling-difference method has previously been used in several different areas. The following papers are perhaps most related to mine: Ermisch and Fransesconi (2001) and Björklund and Sundström (2002) attempt to find the causal effect of parental separation on children's labor market and educational outcome, while Ermisch et al. (2004) analyzes the effect of family poverty (of which parental joblessness is used as a proxy) and parental separation on child "inactivity" and other child outcomes.
The unobserved family heterogeneity is essentially assumed to disappear when we look at the siblings' relative unemployment probability. Estimates of the causal effect will however be biased if any factors, e.g. parental illness, systematically affect both the parent's and one of the siblings' unemployment likelihood. (Factors that affect both children's unemployment likelihood equally are on the other hand unproblematic.) The other concern raised in the referred literature is that the siblings have "idiosyncratic endowments": If, e.g., one of the siblings has a disability, it could both increase his/her own unemployment likelihood, as well as the likelihood of parental misfortune. This is probably of less relevance in our context.
The above-cited papers state that provided that these assumptions are correct the sibling-difference method identifies the causal effect. I argue, however, that this requirement alone does not guarantee an unbiased estimate. First of all, to be able to say that only the younger sibling may have been affected by parental unemployment, it is necessary to fix an upper age limit after which the older sibling cannot be affected by parental unemployment. I assume this age limit to be 20. (Existence of a causal effect is presumably dependent on the children having their parents as role models or 6 caregivers, and thus that the children are mentally close to their parents. At the age of 20, however, a very large fraction of the children aren't even geographically close to their parents, as the Norwegian equivalent to high school typically ends when children are 19.) Second, in order to interpret the causal effect found as the effect of parental unemployment, one must assume that no other "treatment" affecting the children's unemployment likelihood occurred systematically more often in the families exposed to parental unemployment. The present paper seeks to account for this by only including families in the sample who remained intact during the relevant period, and by also including in the estimation a dummy for parental disability occurring during the relevant period.
While working on this paper I also found that the results might be sensitive to when the labor market outcomes for parents and children are observed. As the local labor market conditions may affect both the parents' and the child's outcome, setting the parents' and the older sibling's outcome period to the same years will lend a downward bias to the causal effect. Therefore, both the siblings' outcome periods should be set later than their parents'. In addition, I found that both siblings' outcomes should not be observed during the same calendar years. While this would, in addition to allowing a shorter panel of data, imply that the calendar time-effects are properly accounted for, it would also, due to lifecycle-effects, cause an upward bias to the causal effect, even when adding an age-dummy to the regression equation. This is apparently because the unobserved family heterogeneity affects children asymmetrically at different ages: Children in families more likely to experience unemployment on average have a shorter education, and will thus enter the labor market at an earlier age than children in families less likely to experience 7 unemployment -regardless of the fact that the parents were unemployed. 2 The chance of becoming unemployed is higher for a person who has just entered the labor market than for someone who is still in education or has been part of the labor market for a longer period of time. It is therefore vital to observe the siblings at the same ages in order to get unbiased results.
Section 3: Data
In order to implement the assumptions necessary to avoid the caveats concerned with the sibling-difference method, a plentiful database is required. The database is A sample of 6,412 families, i.e. 12,824 children, is used in the empirical analysis. This sample satisfies the following criteria: It contains biological siblings exclusively in order to eliminate the genetic part of the unobserved heterogeneity. The siblings are born at least five years apart, so that the outcome period for the parents is long enough to ensure a "sufficiently large" population at risk. More precisely, all sibling pairs were born in 1972/73 and 1978/79, respectively. 3 Furthermore, to ascertain which grownups the siblings live with, only families where the parents are married and all the children are the parents' biological children are used. 4 Last but not least, it is imperative that the parents were not unemployed while the oldest sibling was between 12 and 19, i.e. the years 1984-92. 5 Explicit unemployment data exists from 1989. For 1984-88 we must presume that unemployment manifests itself in "dips" in the pension point trend, where the dips correspond to the income reduction that is a result of receiving unemployment benefits. 6
There is no data available on parental unemployment prior to 1984, i.e. before the siblings were 11-12 and 5-6 years old, respectively. This will not introduce any bias to the estimated causal effect if the subsequent labor market outcomes of children The same sample is used in the second exercise, where the correlation is adjusted for observed family heterogeneity. More precisely, equation (1) is generalized to also include the following family characteristics (z i ): Preunemployment long-run parental income 8 , mother's and father's education, immigrant background, mother's and father's birth year, dummies for region of residence as well as a dummy indicating whether or not at least one of the parents became disabled while the child was 14-18.
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In order to extricate the causal effect from the estimated parameter for parental unemployment in eq. (2), eq. (3) is estimated. Here, a family specific parameter α i is included to capture the family fixed effects shared by siblings. i indicates which family the child belongs to, while j indicates which sibling in family i is observed. Now, the whole sample is used.
(3) ( 1| , , ) ( In order to ease the computational burden, and at the same time reach a consistent ML estimator of the parameters, I use a conditional likelihood function in the estimation of eq. (3), which exploits the fact that Σ j y ij is a sufficient statistic for α j (Chamberlain, 1980) . If y i1 +y i2 =0 or 2, i.e. if none or both of the siblings are unemployed, then y i1 and y i2 are both determined given their sum. So the only case of interest is y i1 +y i2 =1, meaning that the only families used in the estimation are those where one of the two children is unemployed, i.e. where (y i1 , y i2 ) equals (0,1) or (1,0). Let j=2 denote the younger sibling. Then, pu i2 =1 if at least one of the parents in family i were unemployed when the child was 14-18; pd i2 =1 if at least one of the parents in family i became disabled when the child was 14-18; 10 and old i1 =1 for all older siblings, intended to capture the fact that the siblings are measured in different years and thus during different business cycles.
Section 5: Empirical findings
The gross intergenerational correlation in unemployment is illustrated in (O'Neill and Sweetman, 1998, and Österbacka, 2001, respectively) , while the correlations reported for Canadian and Swedish males (Corak, 2000) and Finnish females (Österbacka, 2001) are smaller. Adjusting for observed family heterogeneity is shown in Table 2 to yield a drastically reduced coefficient on parental unemployment regardless of the definition of this variable. 12 In order to provide an intuitive understanding of this coefficient, we evaluate it at the mean child unemployment probability. In the estimated equation (2), z i δ captures the effect of all observable family features that can affect the child's 11 E.g. measuring child unemployment in 1999-2000 instead of 2003-04, and defining parental unemployment as at least 6 months of full-time unemployment, I find that a child with at least one unemployed parent faces a 90% higher unemployment probability than a child with no unemployed parent, as opposed to the 60% difference reported in Table 1 . 12 The results for four other definitions of parental unemployment (at least 6 and 18 months of registration, and at least 12 months of full-time unemployment and continuous registration, respectively) are not presented here, as they are very similar to the ones presented. 13 unemployment probability, other than parental unemployment. This quantity can be calculated for an average child who has not experienced parental unemployment by setting βpu i equal to zero and inserting the proper probability from Table 1 on the left hand side. The unemployment probability for the observationally identical child who has experienced parental unemployment can then be calculated by inserting this quantity and the proper estimate for β as found in Table 2 . 13 probability is in fact more correlated with the parents' disability probability than their unemployment probability. 15 It is, as expected, negatively correlated with both parental income and education. The mother's education seems to be more important than the father's, which is consistent with results presented in, e.g., Haveman and Wolfe (1995) . The coefficient for immigrant background is non-significantly negative, but the very few immigrants in this sample are hardly representative for the immigrant population in Norway. 16 In order to isolate the causal effect, we must also account for the unobserved family characteristics that affect both generations' unemployment probability. This is done by estimating the conditional logit model as presented in equations (5) and (6). Table 3 shows the estimation results.
As we see from the first column, the estimated causal effect of parental unemployment is non-significantly negative, regardless of the definition of parental unemployment. As was discussed in the introduction, parental unemployment may affect the probability of child unemployment in numerous ways, some of which may imply a positive correlation, and some a negative one. And any causal effect found 14 Still, it is significant when parental unemployment is defined as at least 6 months of registration, fulltime unemployment and continuous registrations, respectively. As the coefficients for all definitions of parental unemployment are fairly similar, the issue of significance seems to be mainly a question of standard errors, which are obviously smaller for shorter periods of parental unemployment. 15 While this is a potentially very interesting issue, it is difficult to analyse as the process leading up to disability normally lasts several years (Nordberg and Røed, 2002) . It is therefore difficult to pinpoint exactly when someone "became disabled", and, as a consequence, when it may have affected their children's labor market outcome. 16 All region coefficients are to be understood relative to the region of northern Norway. Region 1 is the Oslo area; region 2 is eastern and mid-Norway, while region 3 is southern and western Norway. must be the sum of these effects. This has implications for the interpretation of the lack of statistical significance, even on a 10% level, for all of the estimated coefficients for parental unemployment in Table 3 : there is either no causal effect of parental unemployment whatsoever, or there are causal effects in both directions, canceling each other out. Table 1 on the left hand side. Then, the probability of child unemployment conditional on parental unemployment may be calculated from eq. (3'), inserting the appropriate coefficient estimate from Table 3 .
For most definitions of parental unemployment (i.e. at least 12 and 18 months of registration; at least 6 months of full-time unemployment; and at least 6 months of continuous registrations), the causal effect is found to be a 14-17% reduction in the child's unemployment probability. The other definitions result in a reduction of 9% (at least 6 months of registration); 25% (at least 12 months of continuous registrations); and 36% (at least 12 months of full-time unemployment). While it is important to keep in mind the statistical non-significance of all these results, it is also worth noting, firstly, that the point estimate is negative for all measures of parental unemployment, and, secondly, that the alleged causal effect varies with different definitions of parental unemployment in a way that agrees well with the assumed channels for a negative causal effect, i.e. that parental unemployment is a metaphorical kick in the rear that encourages the children to take steps to avoid ending up in the same predicament as their parents and/or allows parents to spend more time with their children.
Section 6: Conclusion
This paper documents a large and statistically significant intergenerational correlation in unemployment: On average, a child who had at least one unemployed parent as a teenager has a roughly 50% higher unemployment probability in his/her mid-twenties than a child whose parents were not unemployed. Adjusting for observed family heterogeneity removes approximately half of this correlation. Employing the siblingdifference method enables us to adjust also for unobserved family heterogeneity. The remaining causal effect is found to be statistically insignificant for all measures of parental unemployment. I argue that there are many possible channels for a causal effect, some of which imply a positive correlation, and some a negative one. As any causal effect found must be the net of these effects, my findings imply that either no causal effect exists in Norway, or it consists of several components that cancel each other out.
This paper provides an argument against the hypothesis of the rising equilibrium rate of unemployment being (partially) explained by a direct causal intergenerational correlation in unemployment. In addition, we have seen that, at least in Norway, removing parents from unemployment gives no added dividend in reducing their children's unemployment probabilities. Yet much is still to be learned.
For one, we would like to know how to accomplish a higher intergenerational mobility. If, for example, a part of the intergenerational correlation is due to neighborhood effects, then area-specific public initiatives could be the answer.
Another interesting question is whether the "gross" correlation found in this paper is large or small compared to other countries -and whether e.g. differences in labor market institutions can help explain the cross-country variation.
